This study uses optimization modeling to study efficient ways to integrate 


renewable energy systems to provide electricity and heat in rural Japan. 


Renewable electricity can be provided by a combination of wind, 
photovoltaic, and biomass. Heat can be provided by petroleum, LPG, and 
geothermal heat pumps (GHPs). 


Thermal Power 
Initially Japan used coal for thermal power generation, followed later by 


a reliance on oil. Today, a diverse range of fuels including coal, oil and 
liquefied natural gas (LNG) are used and still fulfill an important role in 
generating facilities. In particular, recently, in response to global 
environmental concerns to lower the amount of CO2 emissions, the use of 


LNG is being encouraged. 


Natural Gas 
Japan is the largest importer of liquefied natural gas in the world. 


According to Oil &Gas Journal (OGJ), Japan had 738 billion cubic feet of 
proven natural gas reserves as of January 2008. Natural gas proven 
reserves have declined since 2007, when they measured 1.4 trillion cubic 
feet, according to OGJ. According to preliminary data, Japan produced 
132 Billion cubic feet of natural gas in 2007, down slightly from 174 
Billion cubic feet in 2006. 
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Despite limited natural gas resources, Japan is a large natural gas 
consumer and must rely on imports for virtually all of its natural gas 
needs. Lacking international pipeline connections, today Japan is the 
largest importer of liquefied natural gas (LNG) in the world and currently 
accounts for about 40 percent of global LNG imports. 
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According to industry reports, the power sector is the largest consumer 
of LNG, followed by the industrial sector. Increased use of natural gas 
within these sectors has been one of the main drivers of growth in 


natural gas demand in Japan. 


LHG Consumption by Sector, Japan 2007 
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Comparing between Japan, USA, and Germany in using Wind Power: 
Japan’s government drafted a plan in May 2005 to boost wind power 
generation to 3 million kilowatts in the five years to March 2011. 

As of March, Germany had 14.61 million kilowatts. 

The U.S. 6.35 million kilowatts and Japan 1.07 million kilowatts. 

Power from Germany’s 17,600 wind turbines can meet about 6 percent 


of the nation’s demand. 
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Solar Panels 
Solar panels collect solar radiation from the sun and actively convert that 


energy to electricity. Solar panels are comprised of several individual 


solar cells. 


Solar Panels @ 


Solar energy is absorbed by | 


Electric Meter 
The meter is the hub of 
your home energy 
system, accounting for 
power produced, 
consumed and sold 
back to the utility 


Inverter 
_ Inverts DC power from panels 
to AC power, which is 
commonly used in the home ‘ 


Solar Panel Information (SPI) 


http: 


www.solarpanelinfo.com/solar-panels/how-solar-panels-work.ph 


Alternative Energy 


http: 


www.alternative-energy-news.info/japan-wind-power-project- 


threatened/ 


Energy Information Administration 


http://www.eia.doe.gov/cabs/Japan/pdf. pdf 


